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FORWARD

This edition of the Microgravity Science and Applications (MSA) Bibliography is a

comprehensive compilation of government reports, contractor reports, conference and symposia

proceedings, and journal articles dealing with flight experiments utilizing a low-gravity environment to

elucidate and control various processes, and with ground-based activities that provide supporting

research. It encompasses literature published but not cited in the 1990 Revision, literature published
during 1991, and literature either submitted for publication or in press.

Some papers are on file and copies can be made available to scientists in the field on request to
the bibliographer.

Any omissions that might have occurred are sincerely regretted. Investigators are encouraged to

submit to the bibliographer, information on any work that was inadvertently omitted, or any new work,

for inclusion in next year's edition of the Bibliography. All correspondence concerning corrections,

additions, or deletions to the Microgravity Science and Applications Bibliography should be directed to:
Ms. Elizabeth Pentecost, USRA, Suite 330,409 Third Su'eet, SW, Washington, DC 20024.

The Microgravity Science and Applications Division wishes to thank the Universities Space
Research Association (USRA) and in particular Ms. Elizabeth Pentecost, for her efforts in the

compilation and publication of this report.
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Electronic Materials

Alexander, J.I.D., Amiroudine, S., Ouazzani, J. and Rosenberger, F., "Analysis of the Low-Gravity Tolerance
of Bridgman-Stockbarger Crystal Growth. II. Transient and Periodic Accelerations," J. Cry_tal Growth 113.

21 (1991).

Alexander, J.I.D., Amiroudine, S., Ouzaaani, J., and Rosenberger, F., "Numerical Analysis of the Sensitivity

of Crystal Growth Experiments to Spacecraft Residual Acceleration," Micr0g. Sci. & Te_h, 4(2), 130-131
(1991). (Extended Abstract)

Abdelhakiem, W., J.D. Patterson, and S.L. Lehoczky, "A Comparison Between Electron Mobility in N-Type

Hgl_xCdxTe and Hgl_xZnxTe" M_terial_ Letters, in press (1991).

Andrews, R.N., Szofran, F.R., and Lehoczky, S.L., "Growth and Characterization of Hgl_xCdxTe Alloys," J.

Cryst. Growth, 1988 (in press).

Bachmann, K.J., "Chalcopyrite Structure Semiconductors", in A Concise Encyclopedia of Electronic

Materials(S. Mahajan, ed.), Pergamon Press, 1991 (in press).

Banan, M., Gray, R.T., and Wilcox, W.R., "A Experimental Approach to Determine the Heat Transfer

Coefficient in Directional Solidification Furnaces," J. Cryst. Growth (submitted).

Barber, P.G., "Moments of Momenta as Predictors of Molecular Species in Crystal Growth Solutions," L

Crvs_, Growth, 1990 (accepted).

Brandon, S. and Derby, J.J., "Internal Radiative Transport in the Vertical Bridgman Growth of

Semitransparent Crystals," J, Cryst. Growth 110, 481--500 (1991).

Brandon, S. and Derby, J.J., "A Finite Element Method for Internal Radiative Heat Transfer and its

Application to Analysis of the Growth of Semitransparent Crystals," in Fundamentals of Radiation Heat

Transfer, HTD-Voi. 160 0V.A. Fiveland, A.L. Crosbie, A.M. Smith, and T.F. Smith, EDS.), AS/VIE, 1991,

pp. 1--16.

Brandon, S. and Derby, J.J., "Heat Transfer in Vertical Bridgman Growth of Oxides: Effects of Conduction,

Convection, and Internal Radiation," J. Cryst. Growth, submitted (1991).

Brandon, S. and J.J. Derby, "Finite Element Methods for Analysis of Internal Radiative Heat Transfer and

Solidification in a Finite Cylindrical Enclosure," Int. J. Numer. Meth. Engng., 1991 (submitted).

Cao, X.Z. and Witt, A.F., "Decorated Dislocations in Si-GaAs as Revealed by Dark Field NIR Transmission

Microscopy," J. Cryst. Growth 112, 838-840 (1991).

Cao, X.Z. and Witt, A.F., "Identification of Dislocation Etch Pits by NIR Transmission Microscopy,"
Growth, 1991 (in press).

Carlson, D.J. and Witt, A.F., "Quantitative Analysis of the Effects of Vertical Magnetic Fields on

Microsegregation in Te-Doped LEC GaAs," J. Crys[. Growth. accepted for publication.

Carlson, D.J., Wargo, M.J,, Cao, X.Z., and Witt, A.F., "New Optical Approaches to the Quantitative

Characterization of Crystal Growth," Thermal Imaging for Analysis and Control of Crystal Growth by the

Czochralski Technique," Proceedings of 36th Annual Symposium of International Society for Optical

Engineering, 1991 (in press).
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Choi, S.W., Bachmann, K.J., Posthill, J.B., and Timmons, M.L., "The Growth and Characterization of

AlxGal.xAs/Ge Heterostructures," J. El¢_trgchem. Soc,, 1991 (accepted).

Cobb, S.D., R.N. Andrews, F.R. Szofran, and S.L. Lehoczky, "Characterization of Directionally Solidified

Hgl.xZnxSe Alloys," ,l, Cry s. Grgwth 11t3, 415-422 (1991).

Gillies, D.C., S.L. Lehoczky, F.R. Szofran, G.L.E. Perry, and Ching-Hua Su, "Interface Demarcation in

Bridgman-S1ockbarger Crystal Growth of II-VI Compounds, Invited Paper," SPIE's Symposium o/_ Growth

and Characterization of Materials for Infrared Detectors and Nonlinear Optical Switches, Orlando, FL, April

1-5, 1991.

Gokoglu, S. A., Arnold, W. A., Tsui, P., and Chait, A., "A 2D Analysis for Convection Effects in a CVD

Reactor Configured for Deposition on Single Fibers," Proceedings of the 1990 ASME Winter Annual Meeting,

1990 (accepted).

Hirsch, C-H. and Witt, A. F., "Analytical Approach to the Determination of Axial Temperature Gradients in

Bridgman System," ,1,Cryst. Growth. 1989 (submitted).

Hirsch, C-H. and Witt, A. F., "Analytical Approach to the Determination of Growth Interface Mrophologies

in Vertical Bridgman Geometry," J. Cryst. Growth, 1989 (submitted).

Huang, Y., Debnam, W. J., ,and Fripp. A. L., "Interface Shapes During Vertical Bridgman Growth of PbSnTe

Crystals," J. Cryst. Growth, 1990 (accepted).

Jin, W.-Q., Alexander, J. I. D. and Rosenberger, F., "Kinematic Viscosity Measurements at High Temperature

,and High Pressure - A Novel Technique," in preparation.

Kim, Y.J. and Kou, S., "Thermocapillary Convection in Zone Melting Crystal Growth - An Open Boat

Physical Simulation," J. Cryst. Growth 98,637 (1989).

Knuteson, D.J., Fripp, A. L., Woodell, G., Debharn, W.J., and Narayanan, R., "Oscillation Ph_tse Relations in

a Bridgman System," J. Cryst. Growth, 1990 (accepted).

Knuteson, D.J., Fripp, A.L., Debham, W.J., and Narayanan, R., "Unsteady Convection in Tin in a Bridgman

Configuration," J, Cryst. Growth, 1990 (accepted).

Krishnamurthy, S., Sher, A., Chen-A-B., and Fripp, A. L., "Nucleation Theory - An Improved Entropy," J

Cryst. Growth, 1989 (in press),

Lal, R.B., Batra, A.K., Aggarwal, M.D., Wilcox, W.R., and Trolinger, J.D., "Growth and Study of Triglycine

Sulfate (TGS) Crystals in Low-g for Infrared Detector Applications," in Proceedings of AIAA/IKI

Microgravity Science Symposium, AIAA, 1991, pp. 138-144.

Lan, C.W., Kim, X.J., and Kou, S., "A Half-Zone Study of Marangoni Convection in Floating-zone Crystal

Growth under Microgravity," J, Cryst, GrQwLh 104,801 (1990).

Lan, C.W. and Kou, S., "Thermocapillary Flow and Melt/Solid Interfaces in Floating-zone Crystal Growth

under Microgravity," J. Cryst. Growth 102, 1043 (1990).

Lan, C.W. and Kou, S., "Floating-zone Crystal Growth with a Heated and Immersed Shaper - Computer

Simulation," J. Cryst. Growth 108,340 (1991).
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Lan,C.W.andKou,S.,"Floating-zoneCrystalGrowthwithaHeatedRingCoveringtheMeltSurface,"J.
Cryst. Gr0wth 108, 1 (1991).

Lan, C.W. and Kou, S., "Floating-zone Crystal Growth with a Heated and Immersed Shaper - Experiments,"
J, Cryst. Growlh 108, 541 (1991).

Lan, C.W. and Kou, S., "Thermocapillary How and Natural Convection in a Melt Column with an Unknown

Melt/Solid Interface," Int. J. Num. Meth, Htlids 12, 59 (1991).

Lan, C.W. and Kou, S., "Heat Transfer and Fluid How in Floating-zone Crystal Growth with a Mostly
Covered Melt Surface," Int. J. Heat & Mar_ Transfer, in press.

Larson, D.J., Jr., Levy, A., Gillies, D., Alexander, J.I.D., and Carlson, F.M., "Vertical Bridgman Growth of

Cd-Zn-Te (Modelling)," in Proceedings of SPIE International Symposium on Optical Applied Sciences and
Engineering, Volume 1557, 1991, in press.

Larson, D.J., Jr., "Vertical Bridgman Growth of Cd-Zn-Te (Experimental)," in Proceedings of SPIE

International Symposium on Optical Applied Sciences and Engineering, Volume 1557, 1991, in press.

Lehoczky, S.L., Su, C-H., Szofran, F.R., Gillies, D.C., and Perry, G.L.E., "Ground Based Studies of

Directionally Solidified Mercury Zinc Telluride in Preparation for the International Microgravity
Laboratory," Third European Conference on Crystal Growth, Budapest, Hungry, May 5-11, 1991.

Nadarajah, A., Rosenberger, F. and Alexander, J. I. D., "Modelling the Solution Growth of TGS Crystals in
Low Gravity," J. Crystal Growth 104,218 (1990).

Patterson, J.D., W. Abdelhakiem, and S.L. Lehoczky, "Electron Mobility in n-Type Hgl_xCdx and

Hgl_xZnxTe Alloys," J. Appl, Phys., in press.

Pulicani J. P. and Ouazzani, J.," A Fourier-Chebyshev Pseudospectral Method for Solving Steady 3-D

Navier-Stokes and Heat Equations in Cylindrical Cavities," Computers and Fluids, in print.

Pulicani, J. P., Krukowski, S., Alexander, J. I. D., Ouazzani, J. and Rosenberger, F., "Convection in an

Asymmetrically Heated Cylinder," International Journal of Heat _d Mass Transfer, accepted, 1991.

Rosenberger, F., Alexander, J. I. D., Nadarajah, A. and Ouazzani, J., "Influence of Residual Gravity on
Crystal Growth Processes," Microg. Sci, Tech, III, 162 (1990).

Rosenberger, F., "Boundary Layers in Crystal Growth, Facts and Fancy," in Lectures on Crystal Growth(H.
Komatsu, ed.), in print.

Sha, Y. G. and Wiedemeier, H., "The Direct Determination of the Vacancy Concentration and P-T Phase

Diagram of Hg0.8Zno.2Te by Dynamic Mass-Loss Measurements," J. Elect. Mat. 19, 1303 (I 990).

Sha, Y. G. and Wiedemeier, H., "Determination of the Liquidus Lines and Isotherms of the Hg-Zn-Te System
by a Modified Direct Observation Method," J. Elect. Mat, 20. 217 (1991).

Singh, N.B., Gottlieb, M., Brandt, G.B., Nicholson, D., Davis, J., Blanchard, D., Glicksman, M.E., Singh, M.,

and Paradies, C., "Stoichiometric Considerations during Crystal Growth of Mercurous Halides," Mat. Lett. 11,
31 (1991).



Singh,N.B.,Hopkins,R.H.,Mazelsky,R.,andGlicksman,M.E.,"EffectofConvectionon the Physical

Vapor Transport Growth of Opto-eleclaonic Crystals," in Proceedings ofCSME (I.G. Currie, ed.), 1991 (to be

published).

Singh, N.B., Gottlieb, M., Henningsen, T., Hopkins, R., Mazelsky, R., Singh, M., Glicksman, M.E., and
Paradies, C., "Thermodynamic Reactivity, Growth and Characterization of Mercurous Halide Crystals," J.
Crvst. Growth. submitted.

Singh, N.B., Gottlieb, M., Brandt, G.B., Cortroy, J.J., Davies, D.K., and Hopkins, R.H., "On the Optical

Quality of Mercurous HMide Crystals Grown by PVT Method," in Proceedings of Sagamore Army Materials

Research Conference, 1991 (to be published).

Singh, N.B. and Duval, W.M.B., "Flight Experiment on Acousto-optic Crystal Growth," in Proceedings of

AIAA/IKI Microgravity Science Symposium, AIAA, 1991, p. 179.

Singh, N.B., Gottlieb, M., Hopkins, R., Mazelsky, R., CorieU, S.R., McFadden, G.B., Glicksman, M.E.,

Santoro, G., and Duval, W.M.B., "Effect of Convection on the Quality of Lead Bromide Crystals," _

_, 1991 (in press).

Singh, N.B., Gottlieb, M., Henningsen, T., Hopkins, R., Mazelsky, R., Glicksman, M.E., Santoro, G., Duval,

W.M.B., Coriell, S.R., and McFadden, G.B., "Growth and Characterization of Lead Bromide Crystals," L

tryst. Growth, submitted.

Steiner, B., Dobbyn, R.C., Black, D., Burdetle, H., Kuriyama, M., Spat, R., van den Berg, L., Fripp, A.,

Simchick, R., Lal, R.B., Batra, A.K., Matthiesen, D., and Ditchek, B., "High Resolution Synchrotron X-

radiation Diffraction Imaging of Crystals Grown in Microgravity," ,1.Res. NIST, 1991.

Su, C.-H., S.L. Lehoczky, and F.R. Szofran, "Directional Solidification of HgCdTE and HgZnTe in a

Transverse Magnetic Field," J, Crystal Growth 109,392 (1991).

Su, C.-H., S.L. Lehoczky, F.R. Szofran, D.G. Gillies, and G.L.E. Perry, "Directional Solidification and
Casting of HgCdTe in a Transverse Magnetic Field," in Proceedings of Third European Conference on

Crystal Growth, Budapest, Hungry, May 5-11, 1991.

Su, C.-H., Lehoczky, S. L., and Szofran, F. R., "An Improved Vapor Growth Method for the Preparation of

Electronic and Electro-Optical Materials," NASA Tech Brief. in press.

Taylor, R. E., Holland, L. R., and Crouch, R. K., "Thermal Diffusivity Measurements of Some Molten

Semiconductors," High Temp. High Pr¢_8,, 1988 (in press).

Trolinger, J.D., Mclntosh, D., Witherow, W.K., Lal, R.B., and Batra, A.K., "Particle Image Displacement

Velocimetry Experiments to Support the IML-I Spaceflight," SPIE 1557, 1991 (in press).

Trolinger, J.D., Vikram, C.S., Lal, R.B., and Witherow, W.K., "Holographic Instrumentation for Crystal

Growth Diagnostics," SPIE 1557, 1991 (in press).

Ungar, L. H. and Brown, R. A., "Finite Element Methods for Unsteady Solidification, Problems Arising in the

Prediction of Morphological Structure," J. Sci. Comput., 1988 (in press).

van den Berg, L., "Mercuric Iodide Crystal Growth in Space," Nucl. Instrum. & Meth., 1989 (in press).

van den Berg, L., Skinner, N. L., and Ortale, C., "Charge Carder Transport Properties of a Mercuric Iodide

Crystal Grown in Space," in Proceedings oflEEE 1989 Nuclear Science Symposium, 1989 (in press).
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Vlasse,M.andMitchell,T.,"SolutionCrystalGrowthinaSimulatedSpaceEnvironment,"J. Cryst. Growth,

1991 (submitted).

Volz, M. P., Su, C.-H., Lehoczky, S. L., and Szofran, F. R., "Vibronic Spectra of Cu2+ in ZnTe," submitted
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Wargo, M.J. and Witt, A.F., "The Use of Thermal Imaging for Diameter Control of LEC-type Crystal

Growth, ,1, Cryst. Growth, accepted for publication.
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Engineering, 1991 (in press).

Wiedemeier, H. and Wu, G. H., "Bulk Growth of Hgo.sCd02Te Single Crystals by a Combined CVT-Seeding

Technique," J, Elect. Mat. 20, 891 (1991).

Wiedemeier, H. and Ge, Y. R., "Physical Vapor Transport and Crystal Growth of GeSexT%x Solid

Solutions," Z, Angrg, AUg. Chem,, in press.

Wiedemeier, H. and Ge, Y. R., "Defect Morphology of GeSexTel_ x Single Crystals Grown by Physical Vapor

Transport," Z, AnQrg, Allg. Chem.. in press.

Wiedemeier, H. and Sha, Y. G., "Growth by CVT and Characterization of Hgl_xCdxTe Epitaxial Layers," J.

Electrgni¢ Material_, in press.
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(TGS) Crystals in Spacelab-3," J, Cryst. Growth, submitted.
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Anderson, C.D., W.H. Hofmeister and R.J. Bayuzick, "Phase Stability in Binary Ti-AI," MRS Symposium

Proceedings, Alloy Phase Stability and Design, Volume 186 (G.M. Stocks, D.P Pope, A,F. Giamei; eds),

MRS, 1990, p. 147.

Andrews, J.B., Dwyer, Z.B., Merrick, R.A., Sandlin, A.C., Coriell, S.R., "Directional Solidification in
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Andrews, J.B., Schmale, A.L., Sandlin, A.C., "The Influence of Gravity Level During Directional

Solidification of Immiscible Alloys", J. Cryst. Growth. accepted for publication.
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Solidification using High Speed Video," Rev, $ci, Instrum., submitted.
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Si Alloys With Nomin,'d Composition of 25 Atomic Percent Silicon," in Proceedings of Symposium on

Materials Processing in Space, ASM International, 1991 (in press).

12



Brattkus,K. and Davis, S.H., "The Linear Stability of Plane Stagnation-point Flow Against General

Disturbances," Ouart. J. Mech. Appl. Math. 44, 135 (1991).

Braun, R.J. and Davis, S.H., "Oscillatory Instabilities in Rapid Directional Solidification: Bifurcation

Theory," J. Cryst. Growth 112, 670 (1991).
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